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Well tubing palcher with.colle! - has bush slotted 1o take rod pin and

30 raduce axiol load duting paich placing
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The patcher comprises a rod connected to an adapter and

piston concentric within a cylindor and also has a thrust

slecve with expander cone fitted to It, and a collet head

and collir component. To place the patch accurately and

securely, the axial load has to be reduced. This is achie-

ved by slotting the bush lengthwayas and Providing the rod -
'\‘a Pin arranged in the alot,

" JAILS .

Once the patch has been positioncd over the defect,
hole, dent etc. in the tubing, the bottom Gylinder {0 ener-
gised 20 as to raise the collet, held shut by the collar.
Once the collet enters the crimped patch sleeve, a pPin
contacts the collar and stripe it'off the flexible end of the
collet thus enabling this to spread out and in so doing
clamp the erimped patching tubo eccurely to the inside of
the well tubing. The smoothing action is completed as the
collet rises further up inside the patch tube.

Axial load s governed by the stiffaces of the path and

remains at a constarllevel sc that the patcher .wor?u rel-
iably and accurately, placing the patch in the precise loc-
ation within the tubing, even at depth and in narrow tubing.

_ SU-612004
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YCTPORCTEO V1A -YCTAHOBKH METAJUIMUECKOIO

IIACTHPA BHYTPH TPYBH

. Hao6pereHne OTHOCHICA K yCTpOAcTRaM,

" IpMMEHAEeMEM B- HEOTANHON NPOMHBIEHHOC™

TH ‘BPH PEMOHTE KOMOHHN TPYS B GYDPO™

BLX M SKCTIAYATAINOHHHUX CKDAXMAaX.
A3pecTHO YCTPORCTBO MNR YCTAHOBKH [

METAJUIESECKOrO NMAaCTHPA BHYTPH TpYSH,

conepxamee SHACTAYHHA CaAnneH C© xun-

KOCTLI, PAcNOnGEEeNHHA BHYTPH yCTaHnas-

NHBAEMOIO NNACTHPA, BHUOIHEHHOI'Q B

Bune rodpuposannorc matpydxa’ [L]. g9
- HegOCTATKOM 9PTOrO YCTPORACTBA ABNA—

. eTCa. HeBOSMORHOCTR ofecnevenna paBHoO—

MEpHOTO pachmpenun roc)pﬂpounnnoro nar-
pyéxa no ero RIRAE .

Hausonee GARIKKM peweHHeMm K-npemia- w:.

raemoMy HI08peTEUHMD . RBIRETCH YCTDOR-
CTBEO OAR YCTAROPKH METATUIHYECKOro
nAacTHPA BAYTPH TPYyGH, DbBxMUamee
WTOK, COGOWAEGHBHRA C NepenORHHNKOM H

HopHeM, XOHNRERTPHYHO DasSMemieHHHM B 20
. UWNMRAOPE, PACTOOPHY® BTYAXY,

fla X" TO~
POR PCTANOBIEHH paCUMPRIHA KOHYC,
uanroran ronosxa u osoaMa [2].

HeROCTATKOM YCTPORCTPA ABNAETCH
HHIXAA HAQEXHOCTL DABOTH, TaK Kak
npu nxome_uun B rodpupopaitLf naTpy-
60K pacHMpAmMefiCA MHOIOCEKTOPHOR ro-
IOBXH MHBOTOKPATHO YDENHUHBAeTCA oce-
BAR HATPYIXA HA TPYyOH, NpPOTATCHPAK—
WHe ronosky.Jepes Narpyocox.

2
llens 4306peTeHHA - MOBHIIEHHE ﬂanex—

. HocTn pagtotu ycrpoficTBa 3a cyeT CHu~

XeHBA OCeBHX HaIpy3OoKX.

3T0 QOCTHraerca TeM, 4TO pPacnopHas
BTYnKa BHNOAREHA C npoaanshHofl npo-
pesann, a WTOK C BHCTYINOM, pasMemeHHHEM
B NPOPEsH PTYARK.

Ba vepTtexe usoOpaxeno YoTpoAcTso
ANA YCTAROBXH METANMNKYECKOTO MnacTH-
pa BHYTPR TPYCH, NPQNONBHHA paspes.

YCTPORCTRO- HMEOT NEepeBofHux .1 ¢ ynop-
1 -OypTOM 2, WTOK 3 C nopmHex 4,
P3ANMONERCTEYILHM C RORBHRRHM. UHAHH-
npoM .5, EecTxXOro KoHyca 6, BHROAHeH- |
HOI'O 3Aa OOHO lLEenoe C- MHOTrOCEeKTOPHOA
YIPYTODACHINP RIRERAC R HaRrosofl roace-
xoR 7, 3adHXCHPOPARROA nNPH TPAMCNOP-
THPOBAHHM B CEATOM COCTOAHHH LMJIHH-

‘RPpHYECKON OGOAMOR 8, YCTAHOBRAEGRHOR

c BO3IMOXHOCTBD OCEBOre fepeMexsieHns Ha
pacnoptHof aTynke 9, pacnosloxeHHOR Mex-
oy GHARKOPOM B° RECTKHM XoHycom, ['od-
pHpOBaNHHA natpytox 10, apaamuanfAca
3aroTOBXOAl MeTANNHYECXOro NIacTHPA,
pacnosioxed fnpHd CHOycke B CKBaANMHY mexay
YNOPHEM GYPTOM 2 M XBCTXUM KOHYCOM 6.
B pacnopHof BTyNke 9 mpMeeTca Nponons-
HOE OKHO 11 , uepe’s xoTOpOEe BHCTYNA~
€T HAPYXY wikph 12, XeCTKO 3aKpennen-
R Ha oTOXE,
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~YCTPOACTBO ANR YCTAHOBKH MeTalnu-
ioro NAGCTHPA BHYTPH Tpytu patoTta-

&. CRexnyxmMM 06pasoM, YCTDPOACTRO C
rodpUpPOBANIEIM NATPYORGM 10 cnycxawt B
CXPARNHY TaK, VTOOH CepenHHa rodpHpo-
BAKHOTO HATPYOKA. copnana C cependHol
negexta » xononse rpyt. 3aTeMm HACOCOM
cosgflant patouee Oasnenue B UHAHHADE
S, llpu patoues NaBREWHH UHNAMHAD Nepe-
MEMAETCA B CTOPONY rOPPHDOBAHHOTO NAT-~
pybxa, TONKAR nepen CoBoR WECTHHR KO-
HYc 6 W naWrosyw ronosxy 7, cxaTyw
otoAmonr 8, -

" Npw 3TOM UWIMHAPMUECKAn cGofMa 8 u
Wrups 12 CONARANTICA] PAcCCTOAHHE Mexny
HHMX B HCXOOIHOM NONOXEeHHM paBHO pac—
CTOANMK OT TOPUA rodpHpPOBAHKOrO NaT-=
pybxa 10 no HakSonbwero nonepevHHka
HUAKPOBOR TOMIOBKK 7. Kax TORbLKO UAHCO-
"pas ronopxa 3JAXOMHT B ro¢pHpOBRaAHHLIA

H oCTaeTcA NPHMEPHO NOCTORHMOA. Bna~
rofapR CHHXEHHK OCEBPHX Harpyaox Ha.
YCTPOACTBCO, NOBHMIAEBTCR HANEXHOCTH erc
pacoTH M OHO MOXET YCHEWHO MPHMEHATL-

CR QNN yCTAHGBXH nnaciNpel B CKBAXKH=

n

5

naTpysox- A0 cRoera Hanbonuwpero none~ 9n

PEuNNKA, MTHDb 12 sxoAMT B KOHTAKT C
UHNHHAPKRYECKOR OCOAMOA 8 M cHuMaeT

ee C YyAPYroro XoHua uaHropost ronobxH,
laHroBan roacaxa ynpyro: pacuMbReTcH,

pacnpabnaer roPpHpOBAHHHA NAaTPYSOK | 25

RO KPYTMOro CedeNHA, NPHXHMAR ero K
BHYTPEHREA MOBEePXHOCTH PEeMOHIHPYeMoR
Tpyou, . IpH nanbHeRueM NBPUXEHHH XeCcT-
KO0 KOHYyCA M IAHTOBOA TOJIOBKH BHYTPH
rodpHpOBANHOTO NaTpyOKa, NOCRenHHA
~=APAMANETCA M DABHOMEPHO Ha bBCen
(2R AOHHe NMPHARMAETCR K PEMOHTHpYe-
vt TPYGe, [lpH 9TOM OCEBAR Harpyaxa
Ha YCTPOACTNO ONpenenAaeTcs B OCHOB-
HOM MECTNOCTBI TOdPHPOBAHHOIO NAaTpyOka

o

Aax BSONLueA TAYCHHN H B TpyOax MeHb-
wero HHaMerpa, NTO CYWEeCTBEHHO pacun-
pAeT OGNAcCTh MPHMEHEHHA 'YCTPORCTBA
32TOro HasHadeHua H OGEeClEeuHT nonyde-
HHEe BHCOKOIO TEXHHKO~IKOHROMHYECXoro

adpdexTa.

PopMyna H3IoOpeTeHun

YeTpoACTHEO ANA YCTAHOBKH MeTaiiu-
YecKoro nnacTHPR BHYTPH TpySd, BKAO=
yaomee ‘WICK, COEOHHEHHHA C nepeRonHs-
XOM B NOPWHEM, KOHLUEHTPHYHO pPasMenen-
ﬂHM P uMnMuope, pacnopHyo nryhxy, Ha
KOTODOA YCTAaHOBJIEHH PACWHPANKHA KOHYC,
RAHCOBAA [ONIOBKAa M OBOAMA, ©C T N # ~
yawomeec s TeM, NTO, C LN no-
BHleHHA HANEXHOCTH Patornl YCTPORCTPRA
3a CcYeTrT CHHEEHHA QCEeBHX HarpysokK, pac—
MOPHAA BTYNKa- BHMOAHEHA C APONORbLHOR
npopesbLl, a WICK = C BHCTYNOM, pas-—
MemeHHEM B npope3d BIYIAKH,

HCTOUHAKK MHOODMAUKH, NPHHATHE PO
PHHMaHKe NPH DKCOEepTH3Ee: . ’

1. Cumnopop H.A. Boccrasnopnenne rep-
METHYHOCTH OGCaRHEX KOJIOHR B HedTA-

HHX M TA30BMX CKXBamHHax. Cepua ''Bype-

axe''. BHHHO3AHL, M., 1972, c. 56.
2. flatedt CUA ¥ 3179169, xn. 166-14,
1965,

k.
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(54) DEVICE FOR PLACING A METAL PATCH INSIDE A PIPE
1

The invention relates to devices used in the oil industry for casing repair in drilled and
development wells.

A device is known for placing a metal patch inside a pipe that contains an elastic
inflatable bag with liquid located inside the patch to be placed, implemented in the form of a
corrugated sleeve [1].

A disadvantage of this device is that it is impossible to ensure uniform expansion of
the corrugated sleeve over its length.

The design closest to the proposed invention is a device for placing a metal patch
inside a pipe that includes a rod joined to an adapter-and a piston concentrically disposed in a.
cylinder, 2 spacer bushing with an expanding cone, a collet head, and a holder mounted.
thereon [2]. )

A disadvantage of the device is the low operational reliability, since as the expanding
multisector head enters the corrugated sleeve, there is a many-fold increase in the axial load
on the pipes pulling the head through the sleeve.
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The aim of the invention is to improve the operational reliability of the device by
reducing the axial loads.

This is achieved by the fact that the spacer bushing is implemented with a
longitudinal slot, while the rod is implemented with a lug disposed in the slot of the bushing.

The drawing depicts the device for placing a metal patch inside a pipe, in longitudinal
section.

The device has adapter 1 with thrust shoulder 2, rod 3 with piston 4, engaging
movable cylinder 5, rigid cone 6 that is implemented intcgrally together with multisector,
elastically expanding collet head 7, secured in the compressed state during run-in by
cylindrical holder 8, mounted so that it can move axially on spacer bushing 9, disposed
between the cylinder and the rigid cone. Corrugated sleeve 10, which is a metal patch blank,
is disposed between thrust shoulder 2 and rigid cone 6 while being lowered into the well.
Spacer bushing 9 has longitudinal port 11 through which pin-12, rigidly attached to the rod,
projects out.
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The device for placing a metal patch inside a pipe operates as follows. The device
with corrugated sleeve 10 is lowered into the well so that the middle of the corrugated sleeve
coincides with the middle of the defect in the string. Then the working pressure in cylinder 5
is created by a pump. At the working pressure, the cylinder moves toward the corrugated
sleeve, pushing ahead of it rigid cone 6 and collet head 7, compressed by holder 8.

In this case, cylindrical holder 8 and pin 12 approach each other; the distance between
them in the initial position is equal to the distance from the end of corrugated sleeve 10 to the
largest cross section of collet head 7. As soon as the collet head enters the corrugated sleeve
up to its largest cross section, pin 12 makes contact with cylindrical holder 8 and detaches it
from the elastic end of the collet head. The collet head is elastically expanded, straightens
out the corrugated sleeve to a circular cross section, squeezing it against the inside surface of
the pipe to be repaired. As the rigid cone and the collet head move further inside the
corrugated sleeve, the latter is straightened out and is squeezed against the pipe to be repaired
uniformly over its entire length. In this case, the axial load on the device is determined
mainly by the rigidity of the corrugated sleeve '
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and remains approximately constant. Because of the reduction in axial loads on the device,
its operational reliability is improved and it can be successfully used for placing patches in
deep wells and in small-diameter pipes, which substantially extends the range of application
for this type of device and provides considerable technical and economic advantages.

Claim

A device for placing a metal patch inside a pipe, including a rod joined to an adapter
and a piston concentrically disposed in a cylinder, a spacer bushing with an expanding cone, a
collet head, and a holder mounted thereon, distinguished by the fact that, with the aim of
improving the operational reliability of the device by reducing the axial loads, the spacer
bushing is implemented with a longitudinal slot and the rod is implemented with a lug
disposed in the slot of the bushing. :

Information sources considered in the examination:

1. I A. Sidorov, Repairing Casing Leaks in 0il and Gas Wells. Drilling Series. [in
Russian], VNIIOENG, Moscow (1972), p. 56. -

2. US Patent No. 3179169, cl. 166-14, 1965.
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(see Russian original for figure]
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